Abstract: This paper reviews the discourse on the concept of evidence-based special education in Germany. A short overview of the current situation in regard to available evidence-based educational materials for schools in Germany and the USA is given. Critical objections on the topic within Germany will be outlined thereafter. With these in mind, a discussion on the described points of criticism will follow in closing. Overall, the concept's essential elements, such as the social and internal evidence, are not given sufficient consideration.
Introduction
In the discussion in Germany about the principles of special educational practice, the term "evidence-based practice" (EbP) is used in connection with the status of special education, its concepts, and its approaches [1] [2] [3] . The central result of these discussions is the demand for an empirical and theoretical assurance for special educational practice and initial review papers. Consequently, the international debates on evidence-based medicine (EbM) standards and their analogies in psychology and education as well as within the special educational discussion in Germany deserve consideration. As a result, the use of external evidence during the decision-making of EbM when treating patients [4] has also been widely accepted and adopted by special educators. In this paper, we used the term actor for every person involved in educational decision-making and instructional actions. In Germany, this refers to general education teachers and special educators as well as educational assistants for specific children with special educational needs or school psychologists. An educational action in this context relates to all decisions made by the actors regarding the selection of teaching materials and instructional methods for the whole class, but also specific interventions to differentiate and individualize for individual students.
These actions should be determined based on findings from single case studies as well as results from scientific efficacy studies that are comparable. According to Hillenbrand [5] , scientists generate research results to be reviewed according to their effectiveness and professionals develop a practice based on knowledge about existing research results and can implement a specific action based on an individual situation. Even though the core construct of evidence-based actions is accepted according to many experts with scientific and practical backgrounds [6] , a critical discussion around this construct within Germany has pointed out many objections. Thus, the objective of this paper is to provide information on the current standing around this discussion and in doing so, to look at the chances and limitations of an orientation around the EbP construct within German special education.
In this paper, we summarize the construct of EbP and explain terms such as internal, social, and external evidence. We describe the debates held in Germany around evidence-based special educational work, which are strongly oriented to developments in the USA. For this reason, we provide a summary of the EbP discussion in the USA. We discuss the objections toward the EbP concept to determine useful special educational practices, taking the results of efficacy studies and educational considerations into account. We base the representations and arguments on a perspective that emphasizes the strengths of efficacy studies for special educational theory formation and practice, but also considers its limitations.
The Construct "Evidence-Based Practice (EbP)"
Almost all scientific discussion around EbP in German special education has focused primarily on the effectiveness of a special educational action through its scientific evidence (external evidence). This approach, however, falls short with regard to the definition of evidence-based medicine (EbM) provided by Sackett et al. [7] for EbM decisions for treatment or therapeutic action based on the following three evidence aspects [8, 9] :
• External evidence (i.e., currently valid scientific and empirical proof of efficacy); • Internal evidence (i.e., individual knowledge and experience of the treating person); and • Social evidence (i.e., preferences, experiences, and values of the person affected by the treatment).
Applied to special educational contexts, evidence-based actions should be based on current and valid scientific results (external evidence), with consideration of the expertise of educational staff (internal evidence) as well as the specific needs of a student or their parent/guardian (social evidence). The aim is to find the best possible and most suitable actions for the individuals involved and to verify the effectiveness of these actions continuously. Only when taking these aspects into account can evidence-based actions take place.
Aside from the core idea and goals, EbM and EbP share similarities for the selection of a special educational action. To decide on a suitable action, we recommend a gradual approach. The concrete number of stages in an evidence-based decision-making process usually varies between five and 10; with regard to content, however, they coincide in essence [7, [10] [11] [12] [13] [14] [15] . Figure 1 summarizes a possible procedure for the evidence-based decision-making process, which we will explain, by taking special educational aspects into account [8] .
We started by identifying the problem and understanding the parameters for the student or class within special education. Then, we developed a precise question (i.e., a "well-built (clinical) question" [15] ), as this question laid the foundation for all subsequent decisions. The question was precise and verifiable and included specifics about prevention or intervention and objectives. Furthermore, this question defined the affected group (e.g., age span, and gender), the situation, and the underlying problem. The question also provided the basis for the literature review [14] . A detailed and, preferably, objective analysis of an individual situation and its conditions and needs must also take place [12] .
External evidence is considered the supporting pillar of EbP and is often portrayed as the only type of evidence to consider when designing a special educational program. External evidence is often relied upon, because internal and social evidence is considered too error-prone. The value of the experience of experts involved in the decision and intervention process, however, is not proof enough for the effectiveness of an action. Unsystematic everyday observations, assumptions of efficacy, retrospective estimates, and successful isolated cases can easily lead to an over-generalization with regard to the evidence for an action. This is why it is essential that external evidence is based on reliable scientific research conforming the efficacy of the considered actions. Research demonstrating empirical proof of efficacy is very complex, and for this reason, quite a few individual contributions from different sources (e.g., manuals, articles from reviewed journals, and databases) need to be compiled. This is followed by a critical analysis of the published research results and the conclusions drawn from research. To assess these results, the actor needs adequate background knowledge on how to assess the quality of study designs as well as skills to interpret statistics. Additionally, the actor must critically evaluate the published efficacy studies for generalizability or probability of success, in terms of respective actions that may occur under different circumstances. There are, to some extent, indications as to when a respective action is unfavorable. Therefore, it is important to identify and take these circumstances into account. In terms of social evidence, the values and experiences of affected students and to some extent their relatives should be the main focus of consideration. Conversations and interviews with affected individuals make it possible to establish measurable goals of intervention, so these goals can be evaluated [13] . It is important that any actor treating these individuals anticipates the individual's needs and will allow the individual to actively be a part of the decision-making process to form a balanced partnership.
Within the educational context, the choice of actions needs to be examined to ensure that actions are, for example, designed to be child-friendly and are suitable for a specific learning group or a special training group. Moreover, team coaching and direct conversations with the child are essential to establish explicit and measurable goals.
The internal evidence of an action is guaranteed through therapeutic or educational expertise (i.e., work experience and professional knowledge). Here, the actor needs to decide which actions suit their knowledge and capabilities (positive self-efficacy experience).
Although not explicitly recognized, another relevant source of evidence is the expertise of the actors, also known as "practice-based evidence". In this way, more confidence can be placed in colleagues with positive experiences compared to external scientific studies [16] .
The following example illustrates the interaction between the three sources of evidence. We assume that effective reading-competence training requires a high degree of parent involvement through regular reading at home. The educator, as the source of internal evidence, experiences the following situation: parents lack the willingness to cooperate with the school and, as a result, the child experiences the collaboration between educators and parents as stressful (social evidence). In this case, the choice of action would consequently fall on the second-best training within the ranking of external evidence; this training would require less parental involvement.
As shown in Figure 1 , the EbP process is not exhausted by the choice of a suitable action, but rather includes a formative evaluation of the applied action as well as possible adaptations. The decision about whether the action is effective is based on child-level performance data. Furthermore, the actor must decide about whether to keep, modify, or cancel the action (see also internationally valid taxonomy of Fuchs, Fuchs, and Malone [17] ). Therefore, EbP is not a static construct, just as evidence is not static; it is a product of current research and should therefore be critically reflected and updated regularly, if necessary.
The Present Discussion on Evidence-Based Practice in the USA
Since 2001, the USA has required an increased use of research-based instruction, according to its No Child Left Behind (NCLB) Act. This act demands the support of all students through actions verified through scientific research and that have been proven effective through high-quality studies [18, 19] . The law formulates the requirements for scientific-based actions evaluated by strict, systematic, and objective procedures. To meet the EbP criteria of the NCLB Act, the following points must be met:
• "Employ systematic, empirical methods that draw on observation or experiment; • Involve rigorous data analyses that are adequate to test the stated hypotheses and justify the general conclusions; • Rely on measurements or observational methods that provide valid data across evaluators and observers, and across multiple measurements and observations; and • Be accepted by a peer-reviewed journal or approved by a panel of independent experts through a comparatively rigorous, objective, and scientific review" [20] (p. 1).
In the American discussion regarding EbP, the term research-based can therefore be regarded as a synonym for the term evidence-based. However, it refers exclusively to external evidence. In this context, various websites by the US government or other independent agencies within the USA have been developed to spread evidence-based actions and to support the implementation of actions such as 
The Present Evidence Basis in Germany
While the selection and implementation of evidence-based educational practice within the Anglo-Saxon literature has been discussed and operationalized for some time [21, 22] , the debate around EbP in Germany-apart from the medical context-has also been established within the psychological and psychotherapeutical fields, but less so within the educational and special educational contexts. Despite available references within early literature on evidence-based special educational papers [1] [2] [3] 23] , distinct meaning has only been given to this construct during the past decade.
Fundamental differences from the international discourse result in differing definitions of the terms "evident" or "evidence". In the USA, the terms are interpreted as information indicating an action is proven valid. In German-speaking countries, the term is used to describe "obviousness" and, in this sense, does not require further examination. This means opposing terms are being used to describe the same construct [24] . With the rise of scientific discussions around the topic of evidence-based educational actions, the understanding of the term EbP grows closer to its meaning in the USA.
Another difference is that the discussion about EbP in Germany mainly refers to external evidence. This one-sided point of view on eEbP has been criticized [8] . Consequently, criteria have been systematically categorized for the assessment of scientific evidence on teaching and support programs within special educational literature [1] [2] [3] 23] . Thus, the following minimal requirement needs to be met: the material, approaches, or methods are only "recommendable under certain conditions" [5] (p. 17) or "potentially effective" [1] (p. 9) if they are scientifically proven and if there are indications on effectiveness that are documented in empirical and methodological studies. The investigated effects should be published through scientific literature. It would be desirable for the choice of teaching material to be empirically verified. Evidence-based practice can only be defined as such if the material is underpinned by a scientific model and has been evaluated by more than one well-designed control group study [1] . Considering the above, we identified some training programs in Germany complying with the minimum standard of evidence:
•
To support learning in general (e.g., [25] ); • To support arithmetical competences in primary-school age children (e.g., [26] ); • To support verbal or textual skills (e.g., [27] ); • To support language development (e.g., [28] ); • To support prosocial skills (e.g., [29] ); •
To support behavioral problems (e.g., [30] ).
At this point in time, the basis for available evidence-based concepts in Germany is significantly poorer than in the USA. Like the USA, available evidence-based materials are mainly available at the primary school level. At this point in time, there is only one database evaluating approaches for the prevention of violence, addiction, crime, and behavioral problems regarding their efficacy [31] .
While different training and therapy programs in Germany are available where efficacy has been proven within the scope of systematic studies, there is a lack of teaching textbooks with a evidence-base. This circumstance contradicts the growing need for EbP in Germany. Until tangible proof for the efficacy of German textbooks is present, scientific criteria need to be used to decide which instructional materials should be implemented. Consequently, one has to synthesize normative, scientific, and empirical aspects from several studies. Within this framework, one will find insights and assumptions of empirical educational research including special education and general didactics as well as cognitive, developmental, and educational psychology for all educational departments. For the scientific reasoning of choice for textbooks, and the corresponding material and support programs in Germany, Voß, Sikora, and Hartke [32] , as well as Diehl, Voß, Sikora, and Hartke [33] , created lists of criteria based on scientific knowledge. These were comprised of eight general criteria, which helped determine whether an investigated material complied with them or not:
Mediation of subject related and non-subject related competencies; 2.
Motivated and reasonable organization; 3.
Systematic and logic grounded progression of learning units with clear goals; 4.
Plurality of teaching methods and principles; 5.
Consideration and support for different learning techniques; 6.
Enabling and using feedback; 7.
Suitability for work within a heterogenic learning group; 8.
Meaning and support for the process of repetition.
These general aspects as well as subject specific indications need to be taken into consideration when selecting textbooks, materials, as well as supporting programs.
All general criteria are operationalized by several differentiated statements regarding the material. The objective is to help the actor critically evaluate a new textbook or reflect on the material that has been used. The user should also be able to compare materials. Within the medical field, expert opinions constitute a rather low form of evidence, which is only utilized if information from a higher level of evidence is not available [34] . The above list of criteria does not intend to cancel the existing standards of evidence; rather, it serves as a transitional tool until the demand for evidence-based teaching material can appropriately be met.
Present Criticism of Evidence-Based Education in Germany
In general, effective support in special education is not disputed by critics of evidence-based practice. The gain of empirical research for effective educational actions and the resulting dependencies are questioned. Hereafter, some central critical objections by Ahrbeck and colleagues [35] are summarized:
•
The EbP construct goes hand-in-hand with a reduction of education with regard to its measurable outcome. In particular, measuring school success is essential. An over-focus on external evidence would lead to an exclusion of normative and socio-critical claims from the educational discourse. This reduction leads to a loss of goal orientation, and topics such as interactions with the socially disadvantaged take a backseat. Education would reduce itself to a provider and deliverer of knowledge for an existing education system [36] ; • Special education holds a position that the best possible research evidence will be used as a foundation for decisions in practice. The question remains, however, whether the so-called "gold standard" as the highest level of evidence can be implemented within the educational field [36] .
• EbP excludes insights into unexpected individual cases and the handling of unusual educational situations, in which, for example, psychoanalytic or phenomenological knowledge and thinking would be necessary [37] ; • The reductionist approach of EbP results in humanistic and critical educational content being excluded from the training of teachers. This is problematic, because educational competence is distinguished by knowledge on and through dealing with uncertainty [38] . A university education must promote general abilities like educational attitudes, educational tactfulness in accordance with Herbart, and reflexivity. The key role of academic training of educators is not to teach knowledge on empirical evidence, but rather to create educators that can act in educational situations, despite uncertainty. Personality is more important than knowledge on technology [39] ; • Applicable high standards of external evidence do not consider problems regarding the external and the ecological validity of empirical studies. As educational situations are very complex with an uncontrollable multilevel structure of impactors and the interactions between them, transfers of study results to other situations are not feasible [36] ; • Researchers that follow the EbP construct need a substantial amount of financial means for their work and thus are dependent on third-party donors, usually governmental bodies, who have a controlling instrument in educational science. Additionally, researchers are forced to utilize research methods that have mostly been used by other social scientists; in doing so, they create another dependent relationship with further consequences such as the loss of "native" concepts and methods. With EbP, education almost abolishes itself and degenerates to a "repair facility" of children described as being deficient [39] ; • In addition to the loss of the core educational thinking and acting, EbP also damages the quality of scientific research itself. For its dominance, the EbP would oppose interpretative, non-data-driven scientific approaches (hermeneutic research). Without hermeneutic research approaches, the discussion on data or research results would be less profound [35] .
The above summary of the discussion on objections to EbP contains serious arguments and fears, which will be discussed below.
Discussion on the Objections toward the EbP Construct
The statements on the approach of EbP in Section 2 explain that the construct is highly complex and demands professional requirements from the actors. The construct does not deprive professionals of any decision, but supports the decision-making process through rationally based actions and permits leeway for decisions. They exist particularly in the following:
•
The development of the "well-built question"; • The choice of actions, taking internal and social evidence into account; and • The choice of criteria for evaluation or evaluation methods.
We now discuss the objections to EbP described in Section 5 in a constructive way.
Reduction of Educational Reality to the Measurable (Usually School Achievement); from Education to a Service
Within the EbP construct, complex reductions are taking place. Screening methods are used to identify children with special needs who require additional support. For the development of a "well-built question", school performance is often central. However, is not this sensible or even necessary in many special educational problem situations? Why is it problematic, if, for example, specific difficulties are identified, a child receives the necessary support, and its success is tested? It would be problematic if the focus of an educational action on a specific problem became so overwhelming that other educational goals lost relevance. Should an evidence-based action contradict an educational intention to some extent, actors must take that into account during the decision-making process and, if possible, even prevent it. It would be fatal if acting educators did not include specific supporting elements in a humanistic educational concept, that intended to develop autonomical and competent children.
Pretense of Certainty in Action, Where Uncertainty Prevails Due to the Complexity and a Lack of External Validity of Research Results
EbP strives toward increasing the probability of effective educational actions. Empirical knowledge in education is not one-dimensional (i.e., precise knowledge of causal relationships with the certainty that A is followed by B). Research methodology within empirical educational science is usually concerned with testing contextual or efficacy hypotheses with a conditional probability. The transfer of results from empirical studies to individual cases always needs to be critically evaluated. Empirical research does not offer more suggestions on probabilities for educators. It would be regrettable, however, if actors used the EbP construct without including this in their actions. However, it would be just as unfortunate, or even irresponsible, if the chances of orientation to empirically proven measures were ignored in practice.
The Question of Whether External Evidence in Education that is Based on a "Gold Standard" is at All Valuable or Reachable
The "gold standard", combined with common evidence hierarchies (e.g., the Oxford Scale [34]), provides the highest level of scientific evidence due to randomized controlled trials. One question that needs to be asked is whether the relevant target groups needed for randomized studies of students with special educational needs can be attained. There are many sub-groups with special needs who show diverse student profiles and cannot be uniformly defined due to different definitions and classifications. Additionally, a school setting is highly complex and cannot be compared to laboratory situations where influencing factors can be systematically controlled. An ecologically valid proof of evidence only seems possible through a "quasi-experimental field study." There are more reasons for speaking against an overly narrow orientation towards evidence hierarchies from the medical field. Furthermore, it should be kept in mind that, even in the case of existing evidence, in the sense of a "gold standard" for a specific action, one-to-one transference of this action into practice (to ensure success of action) is hardly possible within a special educational context. A specific adaptation to transfer to an individual educational situation is often expected to meet the needs of the children. In the sense of an idiosyncratic problem solution, standardized evidence-based measures are relevant insofar as they should be adapted to the individual case and the given conditions while maintaining their central core elements [9, 17, 40] . Considering this, the importance of single-case studies as a methodological response compared to a heterogenous circle of individuals is growing within special education [41] .
Dependencies on Third-Party Donors with Vested Interests and the Loss of Independence as Well as a Critical Attitude Towards Educational Practice
An EbP requires empirical research. This is only possible when research funds are raised. The danger of this could be the control of research through funds, which truly constitutes a serious problem considering the lack of funds for research in special educational research facilities. Some funds are accessible through different social institutions (e.g., foundations, societies, and federal and state ministries). Thus, it is also a matter of social discourse about the research funds that will be made available. Nevertheless, the problem remains that the loss of scientific freedom through third-party funding is evident and needs critical examination by educational scientists.
Ignoring Non-Empirical Educational Scientists and, in Doing so, Significant Information that Influences Personality Development of Educators, Results in the Loss of Interpretative Reflexive Educational Competence
Courses on historical, education-philosophical, philosophical-ethical, epistemological, social, and other questions are indispensable during special educational studies. Normative aspects as well as the social relativity of special education, and issues on special educational identity formation and attitudes, are highly relevant during the course of study. Except, why does the focus on the results of special educational efficacy research lead to a loss of the above-mentioned social sciences and humanities aspects during teacher training? It is certainly possible and useful to look at research from different epistemological perspectives and consider the methodological works of different scientists. Only mutual acceptance and appreciation between representatives of different educational approaches can lead to a well-founded curriculum (which entails multi-disciplinary aspects and is cross-directional) in educational sciences. Many universities have traditions that teach different paradigms of educational science and its methods, which should be continued.
Exclusion of Findings within Unexpected Cases-Loss of Reflexive Abilities in Complex Educational Situations and thus a Crucial Element of Education (i.e., Making Personal Decisions within Educational Settings)
A loss of reflexive personal decisions within educational situations would be a fatal development. Numerous studies (e.g., [42] ) have proven that the development of human beings takes place in social contexts through personal relationships. A depersonalized education would be a deprivation! Programs do not educate, but rather people educate people. In particular, special education defines itself through the responsible actions of individuals for and with individuals with or at-risk for special needs profiles. In this respect, empathy, in the sense of a sympathetic understanding, compassion, and caring, as well as the reflection of individual educational situations including unexpected cases and options for action, constitutes elements of special education, and thus needs to be part of a special education course. On the other hand, professional education is concept-based, and concepts should be evaluated. Thus, questions of decision-making situations arise that can be clarified rather reflectively, for example, through considering arguments or through self-reflection as well as decision-making processes that are based on external, internal, and social evidences or through a combination of several problem-solving approaches. Without being able to answer this question, several arguments are in favor of the concept that both reflective abilities and abilities considering finding of efficacy research in special education are of importance. In practice, a combination of both decision paths is useful, at least in some situations. Thus, conceptual-methodical decisions about, for example, teaching concepts and methods, elements of classroom management, prevention of violence at schools, etc., are very likely to be made responsibly and in favor of the EbP construct. Individual day-to-day challenges within the educational setting such as the unwillingness of a child to enter the classroom, dealing with bereavement in a child's family, or a conflict in a table group, are to be dealt with educational tact. Actors also need to take several possible courses of action (e.g., possibly also look at the background of research results on behavioral problems, bereavement with children, and conflict moderation) into consideration. Educational challenges are thus only similar to some areas of medical decision-making situations. An authentic personal encounter is "prescription-free." However, it requires professional reflection and individuals that will engage responsibly in special educational processes. The latter already begins with the selection of educational concepts.
Conclusions
The attempt to map out boundaries as well as opportunities of the EbP construct within German special needs education led to the realization that the construct is highly challenging on many levels. Within research and practice, EbPs demand competent developers and users who do not reduce the EbP construct based on a decision-making technique, regardless of the involvement of others. The conclusion presented here thus follows on from the critically conducted discussion on evidence-based medicine [43] . Contrary to static, generally valid decision-making approaches, more flexible approaches should be chosen that better correspond to individual problem situations and also do justice to multimorbid manifestations. In its application, the EbP construct needs special educators that will take external evidence, internal evidence, and social evidence into account when it comes to the decision-making process. Additionally, rational actions need to be embedded in ethical and socially reflected educational programs. In the absence of such reflective integration of the evidence-based decision-making-process within a democratic education, there is a risk of a reductionist distortion of the EbP construct in favor of various interventions that are separate from each other, yet similar to one another.
When the EbP construct is implanted into a democratic education, it offers the chance to utilize empirical results to increase and ensure the quality of instruction and specific support. The relevance of the EbP construct is made clear when asking yourself the question about alternatives. Neither "eminence-basing", "collective guessing", or "pure intuition-basing" are suitable for the selection of teaching concepts, methods, and materials for students with special educational needs. The EbP construct offers advantages in the consideration of internal, social, and external evidence. On the other hand, without personal decisions and encounters, education is not possible. Reflective and responsible individuals are needed in everyday educational situations.
Desirable in practice are well-founded educational decisions made by special needs educators. This requires different types of evidence as well as educated individuals who engage in educational processes that are motivated, responsible, and reflective. Therefore, a multi-perspective approach in dealing with evidence in educational contexts must be imparted in teacher preparation. This means not only narrowing the view exclusively to external evidence, but also emphasizing the importance of critical-reflective approaches in the scientific discourse. This is a prerequisite for dealing with the EbP construct responsibly and for the personal development of the educators.
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